THE GROUPS OF ANGIOSPERMS. 1 


A. Eng l e r. 


| In the form of a supplement 2 to Parts II, III, and I\ of Die hatur- 
liche Pflanzenfamilien, Dr. Engler has presented a comprehensive review >f 
the taxonomic divisions of spermatophytes. In it he has made important 
alterations in the sequence and structure of the series as arranged ton 
delimited in the original work. In the light of results obtained since tbe 
publication of the earlier parts of the Pflanzenfamilien , a rearrangement ha- 
been made of which the following abstract from the authors “ Erlauterungen 
serves to give a general idea. Even the more important details have her 
rigidly omitted, and for a comprehensive grasp of the reasons for the changes 
the reader must be referred to the “key which forms the skeleton of the 

supplement, and to the context.—E ds;] 


The sequence of series and families is treated with s ] )et ' 3 ^ 
reference to the progressive steps which are manifested in t on 
structure, fruit and seed development, and differentiation 

tissue. 

Certain difficulties present themselves in the practical carry 
■ ' * ' Jt often occurs that within one 


ing out of such a scheme. n UILCll i-- - 

circle of relationship a certain tribe has advanced in son,c 1 

• tf iL A 

ticular direction, remaining latent in other directions, w i e 
reverse may be true of other related tribes. In other cast^ 
doubtful whether certain lower stages are primiti\e, or w 
tjeyjhave arisen through reduction. * 

Eichler has recognized the so-called apetalous ^ anl . * ' j 
dicotyledons as haplochlamydeous, or naked-blooniin r . 
of abortive, and has placed them at. the beginning of d } 

^ , . 1 . . . , .. n.^ a ,iP« Santalales, 


To these I have added Pi penile . Proteale' 
2nd Aristolochialec 


dons. 


1 Abstract of translation prepared by I)r. Edwin B. t line. 

3 Engler, A.: Ubersicht iiber die Unterabteilungen. Klassen 

# « 

reihen tind Familien der Kmbryophyta siphonogama. Leipzig* 

niann. 1897. 


Reihen, 

Wilhelm E n S e! 
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Before entering upon a discussion of the sequence of series 
:.:lie monocotyledons and dicotyledons, I wish to speak of the 
gnostic importance which is being laid upon the development 
i the pollen-tube in the ovule, and the structure of the ovule 
r nrespect to the development of the integuments. In the first 
:t series of Archichlamydeae (i. e., the Piperales, Yerticillatai, 
'--gales, Juglandales, Myricales, Salicales, Urticales, Proteales, 
''tables, and Aristolochiales ) the pollen-tube and the ovules 
1 v relations which never occur elsewhere in angiosperms. 
As tor the chalazogamy of Treub, the investigations of Nawa- 
>l:n and others have greatly depreciated its importance from 
--standpoint of classification, and of late more importance has 
laid upon the peculiar conditions which occur in the Santa- 


e,e and Loranthacere in the development of ovules and 
biyo sacs, as set forth by Van Tieghem, who distinguishes a 
tf.eroganious division “Inovulees” to which the Loranthacere 
1 balanophoraceai belong, and another division “ Innucellees, 

• I o 

liC a °out corresponds to our Santalaceae. 

* r,)r niy part, I do not see sufficient importance in either of 
• ( sets of characters to justify the establishment of subdivi- 
°f the first rank. Xor in the fact that in the Loranthacem 
embr\o sac is developed within the tissues of the carpel do 
Cern peculiarities which justify setting these plants apart as 

? -ed to the remaining dicotyledons and monocotyledons. 
°nly regard them as dicotyledons which, like all other 
. edons, ar e oj>j)osed in many respects to monocotyledons, 
' c h in the development of the ovules show certain depar- 
their own. We can no more found a higher systematic 
the more or less complete development of the o\ule 
the presence of endosperm and perisperm, or on the 


ier- 


ess a dvanced development of the embryo of the 

*^ nt - Indeed, if the gymnosperms stand in close rela- 

e pteridophytes, since normally developed ovules with 
integument occur in the gymnosperms, it is natural 
that the peculiar development of ovules in the Santa 


Hus 

s um 


is 


v 


phenomenon of reduction. 









340 


BOTANICAL GAZETTE 


[mat 


But it is a striking fact that these departures occur in several 
of those families which were formerly known as apetalous. This 
seems the more reason why all these families should occupy .. 
lower place in the system of dicotyledons. The manner of kr- 
tilization and the development of the embryo sac is here not so 
fixed as in the other dicotyledons. The Proteaceae, also, which 
I have placed much lower than Eichler, show a striking departure 
from other dicotyledons in that the number of cotyledons may 
reach even eight. - 


MONOCOTYLEDONS. 


Among the nonocotyledons those series in which typical 
achlamydeous flowers occur represent the earliest stages of 
development. These are the Pandanales, Helobiai, and Glumi* 
florae. Of these the Pandanales are most primitive, because ot 
indefiniteness of floral parts, and the spiral arrangement of sta¬ 
mens. Whether the Helobiai or the Glumiflorae stand next ir 

order is difficult to decide. Owing to the great instability pre 
vailing in the Helobiai, ! have preferred to let them precede -• <- 

Glumiflorae, and have left the Gramineae and Cyperacene together 

in. Glumiflorae. 


Common to the three series Principes, Synanthes and Spathi 
florae is the appearance of a floral envelope, which in some cases 
is suppressed by the more vigorous development of the spat 
Several subseries under the Farinosae must be set a ! ,at 
notably the Flagellariineae, which do not affiliate closely w ^ 

anv other family. The subseries Enantioblastae is characte 
by’ its orthotropous ovules, while the remaining Parino..v 

anatropous ovules. 

Most of the Liliiflorae belong to the subseries Liliin 
have regarded the Jnnearpap a senarate subseries, Jun' 


I 

car. 


between 

>d the 


being intermediate in the structure of their albumen 

the Farinosae and the Lilliiflone. Likewise I have scl . ,aI ^ elo;) 
Iridaceac as subseries Iridineae, basing it upon the lea y 

° .„|i noon t*” 

ment and division of the style branches, as we 

J 

position of the leaves. ■ yHyij 
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I believe it a misconception to regard the Scitaminem as 
ir.ct descendants of the Liliaceae or of the Amarvllidaceax 

the Scitamineae do resemble Dracaena and Cordyline, 
-'.ronger characters argue against deriving them trom the Lilii- 
lorae, viz., the formation of endosperm and perisperm, the 
smooth exine and thick intine of the pollen grains, the presence 
01 simple and complex starch grains in the albumen. 

The Microspermae comprise the Burmanniaceae and Orchida- 
• :«t. whose relationship to each other is based solely upon the 
‘taerous small ovules and the parietal placentation. The Bur- 
ranniaceae are like the Orchidaceae in that they attain a degree 

" isomorphism which is found in few monocotyledons, and a 

areud review of characters shows no possible connecting link 
btween Orchidaceae and the Liliiflorae. The Microspermae may 
11 . therefore, into the two subseries, Burmanniineae and 

Gvnandrae. 


DICOTYLEDONS. 


The dicotyledons as here presented show many depaitures 
):T1 Eichler’s system. One of the most essential changes 0 
b breaking up of the series of Amentaceae and the interpola* 
on various places of the miscellaneous families designated 

7 Eichler 


as 


nh 



Hysterophyta. That the Amentaceae of Eichler 
° not re present one circle of relationship has become apparent 
kr close investigation of the ovules and the processes of ter 
ll , Zatlon - That the establishment of the Hysterophyta was 

Provisional is evident from their long-known variability as 

the gvnaeceum. 

Ceratophyllacea are taken out of Eichlei s Lrticinie 

wiv, jl^ \ muiitCciLCiU , a - * 

Tolygoninae ; the Droseraceae, Sarraceniaceae all 
Pcnthacea; are separated from theaCistirtorm or 1 arietales as 
rac eniales; the Passiflorinre are brought under the series 
iJ‘ C | ales; th e series Terebinthime and Tricoccae have been 
♦;. |e ' ^ ro hen up and their separate families referred pattl) to 
Jeran 'ales, partly to the Sapindales or to the /Esculinae, the 



near the Nymphaeaceae ; the Piperacem are separated 

« _ • _— H 
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limitation of these latter two series being governed bv the ori¬ 
entation of the . ovules, a scheme used also bv Bentham an ! 

7 J 

Hooker ; the series Frangulinae or Rhamnales has been restricted 
to the families Rhamnaceae and Vitaceae, while the Aquifoliaccx. 
Celastraceze and Hippocrateaceae are put in Saj)indales. 1 
follow Pax and Baillon in placing the Pittosporacea; near the 
Saxifragaceae. I have united the series Saxifraginae, Rosi- 
florae, and Leguminosae into one series, i. e., the Rosales, since 
the natural affinity of these groups is beyond all doubt. The 
Proteaceae have been excluded from the Thymelaeales and placed 

more toward the beginningof the system near the Santalales, the 

remaining families being added to the Myrtiflorae or Myrtales. 

Of the Sympetalae the two series Tubiflorte and Labiati- 
florae are united ; the Aggregate on the other hand are broken 
up, and the Valerianaceae together with the Dipsacaceae place, 
in the Rubiales, and the Compositae in the Campanulatae. 

Both subclasses of dicotyledons, Archichlamydea? and S\m 
petalae, are retained, although sharp distinctions between them 
do not exist. The guiding characters for the disposition of the 
series under the Archichlamydeae are chiefly the developmen 

of the perianth, the floral axis, and the arrangement of flora 

parts, but consideration has been given also to the make-up 0 

the ovules in so far as the Casuarinaceae are concerned, 1S 1 
guished by numerous megaspores, and for which al»*ne 
series Verticillatae has been made, and is placed at the beginning 

®pl@|e Archichlamydeae. 


Of the remaining series, those which have no perianth ~ 
take the lowest place, namely, first the Pipcrales, the 
•Salicales, then the Myricales, in which several biact> ne ^ 
flowers often take the place of a perianth. The M) rica e. ^ ^ 
tain only the Alyricaceae, which with the Juglandace 

placed formerly under the Juglandales. 


The Balanopsidales with the 


family Balanopsida*** re P r ' 


sent an isolated series which occupies a ven 


low pla ce 


1 . • flowers, a 

reason of the rudimentary perianth of the stannm 
the bdacteate envelope of the jjistillate ones. 


bv 

0 

nd 
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The series of Leitneriales with the Leitneriaceae is doubtful, 
z ee we may have to do here with a reduced type. If such 
Tv re once shown, then this family would come next to the 
lamamelidaceae, near the Rosales. 

The Juglandales occupy a higher position, nearly always 
•messing a perianth, which in the pistillate flowers is coalescent 
< th the carpels, giving rise to apparent epigyny. The Juglan- 
ies are further distinguished from the Myricales by chalazo- 

y. but whether this character is constant must vet be deter¬ 
mined^ :< . 


The Fagales show tlie same stage of progress as the Juglan- 
Coordinate with the .Fagales are the Lrticales in which 
* Umaceae precede the Moraceae and Lrticaceae because of 


h 


toccurrence of hermaphrodite flow'ers. 

h the Proteales the perianth is sometimes green, but in the 
i0rit . v cases it is petaloid, but a differentiation of calyx 
° not appear. This series is easily distinguished from the 
inta ‘ a I es by its single free carpel with ventral placentation. 

The Santalales, comprising the Loranthaceae, Myzoden- 
Cea . Santalaceae, Grubbiaceae, Opiliacea; and Balanophoracece, 

‘■etheir gynaeceum made up of three (more rarely one or two) 

e s ’ an< ^ ^ 0r each carpel but one embrvo sac is developed. 

nt he Aristolochiales the petaloid segments of the perianth 
more or less coalescent, and the carpels are piovided 

number of ovules and an inferior ovary. 
e Polygonales form, in certain resj)ects, the transition 
0 die Centrospermae, though the latter is characterized by 

^^^^^t|pe r i s p e rm . 

j . 0u &h it is mentioned above that certain series are inor 
Really further advanced than others, and that on the other 

ti Ss@ ries as the Fagales and Lrticales 
^ Morphological stage of advancement, yet each of these 
to be regarded as an independent plant-group, which 
J 10 sens e be derived from any of the others. Nor is there 

j n su ppose that any’ of these series constitute a point 

&cnce for the following series. 
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In the Centrosperma? heterochlamydy occurs frequently, 
though it does not yet dominate. The Chenopodiacea- and 
Amaranthaceae form one branch of the series, while the Nvcta- 


form 


ginaceae, Cynocrambaceae, Batidaceae, and Aizoacete together 
with the Phytolaccaceae, in certain respects the center ot devel¬ 
opment, form another branch. Of these the Nyctaginacea- haw 
reached a higher stage than the Chenopodiacea and Aniaran- 
thaceae in that the simple corolla is made of petaloid coalo- 
cent segments. The Cynocrambaceae and Batidaceae mrn 
isolated types which, in common with Phytolaccacere, still 
retain one-ovuled carpels. The Phytolaccaceae, having free or 
slightly united carpels, would occupy a low position, save for 
the appearance of heterochlamydy and cyclic flowers. Still a 
third subseries is formed by the Basellacea and Portulaccacea , i 

fourth by the Caryophyllaceae. 

Of the numerous heterochlamydeous series the first is 
Ranales, characterized by predominating apocarpy and h\ p°g} n ) 

It has preserved a strong tendency to the spiral arrangement 
of floral parts, but heterochlamydy 

than in the Centrospermm, and zygomorphism occa>iona^ 

occurs. At least four subseries are to be distinguished. 
Nymphaeaceae and Ceratophyllaceas form the fust, the rat 
isolated Trochodendracere the second; the Ranuncula 

a I_^hi rn 


IS 


much more frequent 


1 




m • 


The 


- **v/vuvyucuuia^\-(c tnv ^ v * 7 , • 1 

Lardizabalacea^, l^erberidaceae, and Menispermace.e, t le t 

This third subseries has a probable common origin . 

the Xymphaeaceae. The fourth comprises the Magnoh 

- — — 


near 
ace*. 


Lactoridacese, Anonacere, Myristicaceae, Gomortegace* ^ ^ 
imiaceae, Lauraceie, and Ilernandiacese, all characterize 

presence of oil cells. I have named these subseries. 

tively the Nymphacineae, Trochodendrinem, Ranunculm , 

Magnoliineae. In the three larger, which are tui 1 _ 

than Trochodendrinese, there occurs the change fron f 
cyclical flowers. . finjte nun i- 

Since in the Ranales the spiral arrangement, m c 

• , , _*••»««• and apocarp} 


bers of parts in andrceceum and gyn;eceum, and ^ 

apj>ear as dominating characters, it is clear that t 






THE GROUPS OF ANGIOSPERMS 


345 


iW] 


diverge from the Ranales in various ways, some following one 
direction of development, some another. 

The Rhceadales have long been recognized to be closely 
'e.ated to the Ranales, for the Papaveraceae show analogies with 
’.he Xvmphaeaceae in their mostly numerous stamens, and in the 
occasional occurrence of several ( though united ) carpels in the 

?vnaeceum. 

The Sarraceniales furnish a parallel series to the Rhceadales. 

series shows much in common in the arrangement of floral 
farts with the Nymphaeaceae and Papaveraceae. The placenta 
ton in the Sarraceniaceae is the principal character distinguish- 
' ihe series from the Rhceadales. 

1 have considerably extended the Rosales, which very often 


This 



apocarpy and hvpogynv or perigyny in common with the 
•anales, but more often show svncarpy and epigyny. The 
•■Cs comprises the Saxifragineae, the Rosiflorae, and the Legu- 
®inosae of Eichler. We have never been able to discover a 
c wprehensive distinction between the Rosaceae and Saxiirag- 
i nor is there any dividing line between the Rosaceac and 
guminosae sufficient to warrant putting them in separate 


the L e 

^ries. 


It may seem strange that the Podostemonaceae stand at 

* ^ginning of Rosal es, but Warming has shown their connec- 
;vith lll e Saxifragaceae on the basis of floral structure. The 

gununoscE and the Connaraceae are to be regarded sister- 

, The Rosaceae, since the families of Rosales are, as a 

, C ’ So nea rly related that it is difficult to conceive of them 

• . su bsections. The Saxifragineae, however,, form a center 
.. °pnient, from which the Podostemonineae branch in one 

I l ^ n ’ Rosineae in another. 

tien ^be Geraniales and the Sapindales the cyclic arrange- 

tjj e °^ 0ra l parts is complete, but the still imperfect union of 
?a j * s a ground for placing both series before the Mai* 


^ ar ietales. The two series may only be distinguished 
bdaceae are followed by the zygomorphous and oligom 


ers. 


► t TV v7 JV# 1 1 vu 111 V ^ 

In the Geraniales the Geraniaceae and 


^OUS T 


ro P*olaceae. I have then followed with the Zygophyl- 
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laceae, which occupy mostly the same plane as the Geraniacea, 
but in the other direction they approach very near to • : 
■Cneoraceai, Rutaceae and Simarubacem. Since the Rutacc t art 


intimately connected with the Simarubaceas, Burseracea: arid 
Meliacem, it is possible to conceive of these families all together 
as Geraniineae. Morphological advance in another direction \- 
seen in the Malpighiineae. It is expedient also to (listing. * 
the Polygalineae, Dichapetalinece and Tricocc* as subscrio. 
which possess scarcelv any surviving common features. 

In the Sapindales, considering the entire organization, fed if 


arrangement and anatomy, we are 


forced to establish a large 


number of subseries. At the first are the Buxinere, provided t ut 
the simple perianth is primitive rather than reduced. 1 “• 
Empetraceae, Coriariaceae, and Limnanthacea? occupy si>. iur 
rank in the character of perianth and the number ot o'ules, 
are withal so distinct that each family must be regarded as the 
representative of a subseries. l he resinous Anacardiaceas ni 

I t • 

be regarded as an independent subseries coordinate tvit 

opposed to the Celastrineae and Icacinere. The ^apini 
comprise the closely related Aceracere, Mippocastanace* 
Sapindaceae, and the Sabiineae, Melianthineae and Balsainim 

JL ? * t M • 

The setting apart of so many subseries shows there is 1 ^ 

cient ground for the derivation of the more complex fan 


pat* afUJ 


the series from the simpler. 

The Rhamnales are now confined to the tetrac) 


*clic A re hi* 


to be foe ad 


chlamydeas with opposite stamens. 

As in the Geraniales and Sapindales, there are ^ 

in the Malvales distinct or slightly united carpe s, 

. •, t mv lettinf 

latter case complete syncarpy prevails 


I justify my 


the 

it the 


< bv 
0 

rtX 


Malvales follow the Geraniales, Sapindales, and R 
the close relationship of the Elaeocarpacem and t ^ a j r ead} 
to the Parietales, within which the floral evolution ^ 

Tiip Malvales CIS " • 

reached very complicated floral types, i C onsid tri 

show how a family may reach in certain direction 


onww uuw a ramuv may reacn iu - far be hin®* 

ble stage of development, while in others it ienia e j itet ] family 
Conditions are {present which show that the near 
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of the series are coordinate and not serial; that they stand side 
by side, but have not proceeded one from another. The Scyto- 
petalacear have a very uncertain position in the series. 

As already indicated, the Parietales reach back in their affini¬ 
ties through their simpler families to the region of the Ranalcs. 
The Dilleniaceae were also formerly reckoned with the Ranalcs, 
but they show affinities for the tropical families Eucryphiace.T, 
Ochnaceae, Caryocaraceae, Marcgraviaceae, Quiinaceae, Theacete, 
Guttiferte, and Dipterocarpacea;, and 1 have brought them all 
together as a subseries, Theineae. Another subseries, the 
Tamaricineae, is made up of the Elatinaceae, Tamaricace;e, and 
Hankeniaceag which mostly inhabit temperate zones. The 
Fouquieriaceae, which in the Pflanzenjatnilien were reckoned with 
tae Tamaricaceae, are better separated as an independent fainil\ 
md subseries, on account of their gamopetalous corolla and oil) 
albumen. The changes which have been made in this >enes ait 
tased chiefly upon the results obtained by Dr. Pritzel in his late 
studies of the seeds of Parietales. His data have great \aluc in 


1 c determination of the genetic relationships. Such a seiics as 

Parietales is not to be regarded as a single monophyletic circle 

relationship, but as a complex of such circles, which, proceed 
e from various starting points, have either arri\cd in their 

'°lution at the same morphological stage of advancement, or, 

he the subseries Flacourtiineae, still show various stages of 

The Opuntiales, with their spiral floral arrangement and 
J bular receptacle which encloses the syncarpous g) nceceum, 
T'ite a primitive floral type, essentially departing ' er ) 
lltie fr °m that of many Nymphaeaceae. The only reasons t<»r 
ac * n g this series next the Parietales is that tree caipels ne\er 
Ccur ’ n fhe Cactaceae, that the placentae are parietal, and the 

l >’ ,es are united. 

In the series Myrtiflorae and Umbelliflorre the envelopnr 
gynaeceum within the receptacle has become the rule, an , 

c °ntrast to the preceding series, the arrangement ot stan 

* instantly cyclic. H ‘ 


T »■« MvrtiflnrJP ner 


: _in aiic nn 
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nous insertions prevail; in the Umbelliflorae only the epigyn n 

The series Thymelaeales, which formerly, follow in. 


occurs. 


Eichler, I placed next to the Myrtiflorae, I now believe to be 
only a subseries of the latter. In those families formerly 

M 


perig 


regarded as Thymelaeales 
apetaly r , and a small number of ovules in the carpels prevail, ait 

every' one of these characters also occurs in the Myrtiflorae. I he 
Halorrhagidaceae and the Cvnomoriaceae I regard as representa¬ 
tives of an independent subseries, whose flowers show a .nost 
remarkable agreement with Hippuris. That the Umbelliflorx 
belong at the end of the Archichlamydeae is certain by re.ison 

The 


IS 


of their one-ovuled carpels and mostly reduced sepals, 
close interrelationship of the three families belonging here 

without question. 

The opinion has often found expression that the Sympet 
may be only 7 monopetalous. This cannot be the case, ,and it 
equally certain that the various series of the Sympetalae ar ^ 
to be regarded as a continuation of the Archichlamy deae. ^ 
sympetaly arose in prevailingly archichlamydeal serie-. ^ 
sympetalous genera were naturally placed in archichla 
families. The subclass Metachlamydeae or Sy r mpetalae t 

, ] r, iinvp become 

prises those families in which connate petals < cc -tain 

rule. Just as the series indicates the stage at whic ^ 

genetic subseries have arrived, so the subclass bvmp 
be looked upon as a stage for morphologically furthe 

series. . .1 

The Ericales and Primulales belong at the beg|n IU . 

Sympetaly, for here distinct petals still occur, a ^ e 

whorls are typical, whereas in the remaining series, j 

, . . , _whorl is del l°P eu 


the series 


\ 

.4 I 
0 • 


wnoris are typical, wnereas m me ... . J eve ioped. 

ception of the Ebenales, only one staminal ^bor 1 ^ t }j e 

The Ebenales are distinct from the Erica e ^ ^ triple* 

flowers are not obdiplostemonous, but diplostefflon 
stemonous, or they' may' contain numerous stamen. ^ from 
from the Primulales in the septation of the sta min^ 

remaining series in the possession of more 


whorl. 
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The Contorts are by no means to be sharply distinguished 
:: m the next comprehensive series, Tubiflora?. It is simply a 
pestion of differing tendencies of development. One sub- 
•.ries, the Oleineae, with the families Oleacete and Salvadoracea.*, 
cnetimes still possesses distinct petals. In the second sub- 
?ries, the Gentianineae, belong the Loganiaceae, Gentianaceae, 
Apocynaceae, and Asclepiadaceae, the first of which comprises 
.eiera which show characters common also to the three other 
unities, but also contains genera which lean more tovard the 
hbiflorae and Rubiales. The Loganiceae may thus represent an 
O der type, from which the other families of Gentianinea?, and 

perhaps the Rubiales, have branched off. 

The largest and most difficult series is the Tubiflone, within 

1 hich numerous families are separated from one another only 

b very poorly r defined characters. Advancement takes place 

f Jtn those families with actinomorphous flowers and sex oral 

• uIecl carpels to those with zx'gomorphous flowers and few 

Ktiled carpels. But in a part of the Tubiflorae the tendency to 




T 


mil 111 d. Udl L UI X -- 

-formation especially prevails, and in these the cat|>els con 

a ' n only a few r , often only 7, two ovules. In close connection ' 
aesc Tubiflors are the" Hydrophyllace® and Convolvulacca*. 
before, I distinguish first the subseries Convolxulinea.*, w 

^ Convol\-ulaceae and the Polemoniaceae. The Borraginine 
institute the second subseries, of which the Hydrophy 
J> stss capsules and may be regarded as the starting poi 
Borraginaceae which t)0ssess claw-fruit. The sulse 

Convolvulacete by having in t ie 


er beni 


uie$ joins on to the 



hich 

ive 


| Ull 111 V V-/ V/** ▼ - - r 

^enaceae and the Labiatse the ovule with the micropy e 

re:te d downward. Then come the numerous families w ic i 
themselves about the Solanaceai and Scrophulari ^ ^ 
placentae with numerous ovules mostly occur. 

Rouped together under the subseries Solanine®. 
an d the Convolvulineae are the Nolanace«e. 

:ne;£ belong near the Solanine*, yet owing to the great num- 
Peculiarities of the Acanthaceae, and in spite ot cer a 

in common with the Bignoniaceae and Scrophulanaceae, 

'entured to separate them as a subsection. 




of 

>ints 


»e 
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Some botanists might prefer to put the Plantaginales unlcr 
the Tubiflorae, but in that case, on account of the upturm . 
micropyle, they would form a special subsection near the Bor- 
raginineae. I have placed them next the Tubiflorae as an in e- 
pendent series. 

The epigynous Rubiales and Campanulas form natural y 

| ^ ^ ** • 

the close of the Sympetalae. In both series we find actinomor- 
phy and capsules with numerous ovules ; in both series the fur¬ 
ther stages of zygomorphy and reduction are reached. 

In the series Rubiales, to which, following Fritsch and Hoech. 
I have added the Valerianaceae and Dipsacaceae, I do not regari. 
division into subseries as necessary. 


Both the families just 

I 

named join quite closely to the Capritoliaceae. ue can £> n *y 
venture to offer a special subseries for the peculiar Adoxace.t 


In the Campanulatae, on the 


contrary, the Cucurbitace* 


occupy a special place, and form the subseries Cucuibitinia 
The Campanulaceae must be regarded as the remnant ol at.unk 


from which the oth ers have branched out. That the Conijros 


itae occupy the last place in the system can scarcely any 



r 


be doubted. 


It is evident that the several series are independent t ^ 

groups which have developed mostly side by side, but not 

In onlv a few cases do the serk - ^taiid 50 

/ 

together that a common origin must be supposed. 

8 families wit«« «•>« 

it is mostly nd 


one another. 


The same i 


true also of the subseries and of the 
series. Even within the families themselves 

• f nr the sublami- 

possible to determine a common starting point ^ 

lies. In spite of all the uncertainty that prevails rega ^ 
origin of series, it is absolutely certain that 
opment has very often taken place, and the ueu 

7 .- asiphonogam»* 

great number of parallel series came into exis aI |d di^°* 

beginning seems tenable. The oldest monocoty ledo ^ 

tvledons, like the living conifers and other 5 ( a niens 

sessed no floral envelope, but an indefinite numbe 
and carjiels, which were either spiral or whor 


development of the siphonogams from the 
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v ie tribe. Then from the bracts preceding these sexual ph vi¬ 
es, or from the lowest stamens, the perianth was developed. 
!:i a few scattered tribes of monocotyledons and dicotyledons 
: se lower stages are still to be found, but in others, where 
cyclical arrangement and definite numbers prevail, they have 
-'appeared. We cannot know T whether or not the latter pos- 
K"ed spiral arrangement of members originally ; indeed, it is 
bo* necessary that this should have been the case, for it is pos- 
d e that at the very first formation of series, forms with spiral 
also with cyclical arrangement should have arisen, rims 
nation of number could have appeared early in the one and 
bte in the other. 

N'ageli believed that every tribe has proceeded from eaily 
with spirally arranged floral phvllomes. If this were 
* o. then the Orchidaceae, for instance, would be the oldest of 


•‘•nocotyledon types, and the Umbelliferae and Composite \er\ 
d types of dicotyledons, for they would have gone through 
most modifications. However, in my opinion, there i> 

the view that cyclical arrangement aro>e in 

"■•tiin tribes from the very beginning. In the most ot these 
and series fixation of number probably appeared \ei} 
ar) d of these many afterw r ard suffered modifications by 

“ '■■■ In 


'“thing against 


lui-tion of particular members or multiplication of others 

a. I ^ ______ A 


•ailed, Pandanales, 


Se ries in which wind-pollination prev 
0or®, Principes, bugales, a highly developed corolla, 

no particular value, stood no chance of ^ 

generations following. ^Modifications could oftly tslfce ptojpi 
*^her directions, particularly in the reduction of the number 
" fibers, which in certain Glumiflorte, Piperaceae, Salicacex, 


tticace® 


cence. 


. and Chenopodiacete has reached its extreme lim 
0( fifications may also occur in the form of coniplexin or 
, But where the perianth is petaloid and insect poll 

‘ 1 become established, finally zygomorphy follows, an< 

; * re duction, which attains considerable impoitance in s 

‘ les as the Pontederiaceae, Leguminosae, Phily^racBBtr 11 a 

etc * Although in the reduction of petaloid and hetero 
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chlamydeal flowers I have ascribed much influence to insets 
pollination, yet I must contend against the opinion that the 
formation of petaloid structures has been induced bv instes 
pollination. The appearance of these structures in varin;- 
and widely separate series can at first only have been com 
tioned upon external influences. In countless culture plants wt 
see that by supplying richer nutrient materials and mote Kit 
the formation of petaloid structures notably increases, ane tl at 
sepals and stamens become petaloid. But it is to be concede- 
that insect visits may contribute to the fixation of such char-.c 
ters when once acquired, but they alone could not accomp 
this were the physiological causes of color supply not perma¬ 
nently furnished to the succeeding generations. The develop¬ 
ment of color material in the floral phyllomes may also lx 
retarded by its transference to the subtending bracts or to otr .r 
more favored flowers in the inflorescence. In the Spat hinora 


iish 


the development of the flowers remains 


in 


the background 


owing to the manifold capabilities of the spathe, while the [> a 

loid bracts of Dalechampia in the Euphorbiacem produce the 


same result. The inner flowers in 


the inflorescence ot Hv 



-- - — --- 

gea are retarded bv the strong petaloid development on 


periphery. On the other hand, insect-pollination is 


decidedly 


instrumental in the reduction of flowers, more than in the.| 

petaloid development of particular perianth-whorls. 

quite clear that when the insects continually prefer in their 


those not 


those stamens or carpels most conveniently situa • 

_ r , 1 T-Tpre it IS not * 

used must gradually become functionless. 11 ^ 

question of production of certain materials, as in the ca- 
pietaloid perianth, butonly r of restriction or suppress! ^ 

existing structures at the expense of other more \ig° r ^ ^ 


Among the monocotyledons the Scitamine 


and 


spermae surpass all others in the production o 
j)arts, in the prevalence of zygomorphy, and in t e re 

dicotyledons these condition* 


the andrceceum. In the 


in a great number of series. 
Berlin. 


